University of South Florida

Digital Commons @ University of South Florida
Integrative Biology Books

Integrative Biology

1909

Notes on some Species of Fossil Echinoids of Syria, with Notes by
R. Fourtau: A Translation of Notes sur Quelques Espèces

d'Echinides Fossiles de Syrie, Avec des Notes de R. Fourtau
Perceval de Loriol
John Lawrence
University of South Florida, lawr@usf.edu

Follow this and additional works at: https://digitalcommons.usf.edu/bin_books

Recommended Citation
Loriol, P. de (2022). Notes on some Species of Fossil Echinoids of Syria, with Notes by R. Fourtau: A
Translation of Notes sur Quelques Espèces d'Echinides Fossiles de Syrie, Avec des Notes de R. Fourtau.
Revue suisse de zoologie 17, 219–248. (J. M. Lawrence, Trans.). Herizos Press, Tampa.

This Book is brought to you for free and open access by the Integrative Biology at Digital Commons @ University of
South Florida. It has been accepted for inclusion in Integrative Biology Books by an authorized administrator of
Digital Commons @ University of South Florida. For more information, please contact scholarcommons@usf.edu.

SWISS REVIEW OF ZOOLOGY
ANNALS
OF THE

SWISS ZOOLOGICAL SOCIETY
AND OF THE

MUSEUM OF NATURAL HISTORY OF GENEVA
PUBLISHED UNDER THE DIRECTION OF

Maurice BEDOT
DIRECTOR OF THE MUSEUM OF NATURAL HISTORY
PROFRESSOR EXTRAORDINAIRE AT THE UNIVERSITY
WITH THE COLLABORATION OF

PROFESSORS E. BÉRANECK (Neuchâtel). H. BLANC (Lausanne),
A. LANG (Zurich), TH. STUDER (Bern),
E. YUNG (Geneva) and F. ZSCHOKKE (Basel)

Volume 17
with 12 plates
GENEVA
Publisher Albert Kündig, rue du Vieux-College, 4
______
1909

Loriol, Perceval de 1909. Notes on some species of fossil echinoids of Syria, with notes by R. Fourtau. Swiss Review of Zoology. 17,
219–248. A translation of Loriol, Perceval de. 1909. Notes sur quelques espèces d'Echinides fossiles de Syrie, avec des notes de R.
Fourtau. Revue suisse de zoologie 17, 219–248. (J. M. Lawrence, Trans.) Herizos Press, Tampa.
© J. M. Lawrence, Herizos Press, Tampa

Translator’s notes:

Perceval de Loriol le Fort
Charles Louis Perceval de Loriol was born 24 July 1828 in Geneva and died 23 December 1908 in Cologny. He studied natural sciences
and paleontology in Geneva and was associated with the Natural History Museum of Geneva for nearly forty years. He was one of the
founders of the Schweizerische Paläontologische Gesellschaft and was an editor of the Mémoires de la Société suisse paléontologique.
He published many papers and memoirs on fossil echinoderms found in Europe and North Africa from the Jurassic, Cretaceous and
Upper Tertiary. He received an honorary doctorate from the University of Geneva in 1902.

Geographical names can change. The Greeks introduced the name Syria to the area that included the region from which the fossils of
this memoir were collected. The name Syria historically referred to a wide region, broadly synonymous with the Levant, which now
includes the countries of Lebanon, Jordan, Palestine, Israel and Syria.

1803 Cedid Atlas, showing Ottoman Syria labelled as "Al Sham" in yellow.
de Loriol died when he had completed writing this work. At the request of his family, René Fourtau, who had worked with fossil
echinoids in Egypt, edited the manuscript and added notes.

NOTES ON SOME SPECIES OF FOSSIL ECHINOIDS OF SYRIA
By
P. de LORIOL
with plate 4.

Foreword
Death surprised P. DE LORIOL as he prepared to complete a new work on the fossil echinoids of Syria. The family of the great
echinologist, whom all Switzerland mourns, has done me the great honor of confiding to me the task of presenting to the world the last
work of this eminent master. I am conscious of all the responsibility this involves. If the memoir of my very regretted colleague and
friend had not been so advanced as it was when he died, perhaps I would have thought myself obliged to decline a duty too heavy for
my weak means. But it was not so. Except for a few minor details, the work of DE LORIOL demanded of me only purely minor corrections.
I affirm that it is his manuscript that is published in the following pages.
I have taken care, moreover, to place in footnotes the additions susceptible to criticism that may have to be addressed to me..
On the other, it has seemed logical to me, although this memoir is published in 1909, to leave the writings of DE LORIOL dated 1908.
It will be, moreover, extremely easily for those who do not accept this point of view, to substitute for this date, that of the present fasicule
of the Swiss Review of Zoology.
Allow me to close by addressing to the widow P. DE LORIOL, PIERRE DE LORIOL and MAURICE BEDOT, the scholarly director of the
Museum of Geneva, my deepest and most sincere thanks for having helped me fulfil the debt of gratitude that I owe P. de Loriol for
their kind encouragement and valuable advice and of giving me the opportunity to render to his memory the only homage in my power.

R. FOURTAU.
Cairo, 15 March 1909.

INTRODUCTION
A last shipment of fossil echinoids coming from various deposits in Syria, and from Lebanon in particular, was sent to me recently
by ZUMOFFEN, Professor of Physics at the University St. Joseph of Beirut. He has kindly authorized me to describe and publish them.
This last shipment contains several new species and others already known by my preceding publications on the fossil echinoids of
Syria but collected from other localities.
These species number twenty, of which ten are described here for the first time. Two of them come from the beds of the upper
Jurassic (Kimmeridian) of this region. These are:
Pleiocyphus syriacus n. sp.
Magnosia kakhourensis n. sp.
The eighteen others come from Cretaceous deposits, in very large part from the Cenomanian. These are:
Cidaris beyrouthensis n. sp.
Pseudocidaris douarensis P. de Loriol.
Idiocidaris Lamberti n. g., n. sp.
Diplopodia Blanckenhorni P. de Loriol.
Hemipedina eliasensis P. de Loriol.
Orthopsis libanotica n. sp.
Trochoechinus Zumoffeni n. g., P. de Loriol.
Codiopsis Zutnoffeni n. sp.
Holectypus cenomanensis Guéranger.
Pygaster Zumoffeni n. sp.
Pyrina syriaca n. sp.
Pyrina beyrouthensis n. sp.
Echinobrissus hakelensis n. sp.
Holaster syriacus P. de Loriol.
Toxaster Libanoticus P. de Loriol.
Enallaster syriacus P. de Loriol.
Hemiaster Saulcyi d'Orbigny.
Hemiaster kfourensis P. de Loriol,
As for the indication of the levels of the locations, I have followed very exactly the indications furnished by ZUMOFFEN.
P. DE LORIOL

JURASSIC ECHINOIDS
Pleiocyphus syriacus P. de Loriol, 1908.
(PI. 4, fig. 9.)
Dimensions:
Diameter 23 mm.
Height 14 mm.

Test subhemispherical, whose height exceeds a little half the diameter. The dorsal surface is swollen, the ventral surface is flat.
Apical system compact, little extended. Genital plates small, thick, indented on the edge, obtuse at the end where the pore is located,
a little wider than tall. The genital pores, widely open, a little elongated, are surrounded by a cord that goes to join the circle of granules
surrounding the periproct. Genital 2, filled entirely by the madreporite body, is larger than the others, its gonopore smaller than the
others, is open very near the external edge. The ocellar plates, small, are intercalated outside the genitals. None reach the periproct. Each
of the plates has four or five small granules scattered on its surface.
Straight poriferous zones. Pore arranged in single pairs regularly superposed. Near the peristome, the pores are very enlarged and
the pores very multiplied.
Ambulacral areas relatively very narrow. On the dorsal surface, each side has a marginal row of large granules, smooth and
imperforate, well developed, rather separated from each other, especially toward the end of the area where the two rows become
contiguous and end by reducing to a single. At the ambitus, the middle of the test has smaller granules forming a single zig-zag series
— they disappear above the ambitus — some rare very small granules are in the intervals. On the ventral surface, the large marginal
granules are replaced by true mamelonated tubercles forming two series of four to five tubercles that decrease in size toward the
peristome.
A deep groove marks the middle of the interambulacral areas. The coronal plates are raised and separated by an impressed line. On
the dorsal surface, each of them has two horizontal series of large granules similar to those of the ambulacral areas, a little unequal, five
or six in each series at the ambitus. The series are separated from each other by a line of small very separated granules. On the ventral
surface, each coronal plate has a marginal tubercle, a little larger than those of the ambulacral areas.
Subdecagonal peristome, its diameter equal to nearly 0.55 that of the test. This part of the test, deteriorated by atmospheric agents,
does not allow at all to distinguish clearly the notches and the lips.
Similarities and differences. Glypticus regularis Etallon, which POMEL has made the type of his genus Pleiocyphus, is very near P.
syriacus that is distinguished by its less flat dorsal surface, its proportionally greater height (0.61 instead of 0.55), by the more regularly
crossing of its large interambulacral granules, by the narrowness of its ambulacral areas that leaves only a little space at the ambitus for
some rare granules between the two series of marginal granules.

P. syriacus also has much similarity with some Magnosia, principally with M. arizensis Cotteau. But in the genus Magnosia, the
coronal plates each have only one transverse row of granules and they do not have true mamelonated tubercles on the ventral surface.
Finally, the apex of Magnosia is either subcompact or sometimes even dicyclique (M. Meslei Gauthier).
There is no less a strong resemblance between Pleiocyphus and Marpiosa and the genus created by POMEL makes an excellent
transition between Glypticus and this last genus.
It should be noted again, and COTTEAU himself has noted a long time ago, the similarities of Glypticus belong to the group that he
called the group of G. integer1 with Magnosia.
Stage: Upper Jurassic (Kimmeridian).
Locality: Between Mâr Abda and Aramoun.
Magnosia kakhourensis P. de Loriol, 1908.
(PI. 4, fig. 10.)
Dimensions:
Diameter 12 mm
Height 9 mm

Test circular, very elevated, swollen and slightly conical on the dorsal surface, flat on the ventral surface.
Apical system little extended. Genital plates pentagonal, very narrow, occupied in large part by the genital pore that is very open
and found very near the edge of the periproct. They have some small granules. The one occupied by the madreporite body is notably
larger than the others.
Poriferous zones rectilinear, composed of pores arranged in single pairs directly superposed. They appear to be multiplied a little
near the peristome but I could not see it exactly.
Narrow ambulacral areas, uniformly covered with very small, homogeneous tubercles, very dense, arranged in more or less regular
transverse series of six to eight tubercles at the ambitus, but not forming vertical series. Those that border the poriferous zones are not
more developed than the other and do not form a vertical row on each side of the area. On the ventral surface, the tubercles are clearly
larger and are arranged in four nearly regular transverse series of four tubercles each.
On the interambulacral areas, the tubercles equal to those of the ambulacral areas, equally homogeneous make nearly regular
transverse series. On the ventral surface, the tubercles are well developed in not very regular transverse series. Towards the top, the
tubercles seem to form on each coronal plate two transverse series. There is however, only one per plate at the ambitus. The miliary
zone is absent, a slight depression alone marks the middle of the area. I have not been able to clear the peristome.
1

Cotteau. Echinides nouveaux et peu connus. Revue et Magasin de Zoologie.
Mai 1859, p. 214–215.

Similarities and differences. — This small species is near Magnosia pulcella Cotteau of the Aptian Stage. It is distinguished however
by its more elevated test, by the tubercles of the base of its ambulacral areas that form four transverse series of four tubercles each and
by the absence of a well defined miliary zone in the middle of its interambulacral areas. As far as I can judge, the peristome is smaller.
Level: Upper Jurassic (Kimmeridian).
Locality: Lebanon. Kakhour (Ouady Salima); a single specimen.
CRETACEOUS ECHINOIDS.
Cidaris beyrouthensis P. de Loriol, 1908.
(PI. 4, fig. l.)
Dimensions:
Diameter 27 mm.
Height 17 mm.

Test elevated, swollen at the periphery.
Poriferous zones very winding, very narrow. The pores are separated in each pair by a small granule.
Ambulacral areas wide, strongly depressed, covered with very small granules, very dense, forming at the ambitus eight transverse
rows, very regular. The are all obviously equal. It is difficult to distinguish a vertical series of a little more developed granules bordering
the poriferous zones. These two series are a little more distinct and composed of mamelonated granules, very near the top only where
these two series become contiguous.
The ambulacral areas have two series of four to five tubercles relatively not very developed and not very protruding. The mamelon
is small, perforated and increnelated around its base. The scrobiculae are deep, circular, surrounded by a complete circle of mamelonated
granules, close together, equal to each other. The miliary zone is wide, flat, and covered with extremely fine and very dense granules.
The sutural line is very slightly distinct near the top only, without making the least depression.
The apical system has a diameter of 10 mm. The peristome is approximately 12 mm.
Similarities and differences. This species is near Cidaris vsiculosa Goldfuss. It is distinguished however by its more elevated form,
by the very wide miliary zone of the interambulacral area, completely flat without a median groove; by its more winding ambulacral
area with eight rows of equal granules at the ambitus without an appreciable marginal series except very near the top of the area. As far
the last character, I must note that COTTEAU2 mentions some large specimens of C. vesiculosa that has eight rows of granules in the
ambulacral areas. Their normal number of six, of which one is a very distinct marginal row on each side. Despite this, it seems to me
very difficult to unite the two species.
2

COTTEAU. Paléontologie française, terr. crét., p. 225.

Similar characters separate C. beyrouthensis from Dorocidaris essenensis Schlüter.
We consult with benefit a detailed study by J. LAMBERT on these species.
Level: Cenomanian.
Locality: Quarries to the east of Beirut below Mâr Roucos.
Pseudocidaris douarensis P. de Loriol, 190L
(PI. 4, fig. 2–4.)
Synonymy: 1901. Pseudocidaris douarensis. P. de Loriol, Notes pour server à l'étude des Echinodermes, IX, p. 22, pl. II (30), fig. 18–22.

Some very well-preserved spines collected near Beirut by ZUMOFFEN cannot be specifically separated from those I have previously
described under this name and coming from a different locality, but the beds belong to the same level.
The general form of these spines is the same and has the same varieties. The ornamentation of most of the individuals collected
recently is not very different in the sense that it is generally more delicate, the granules being finer, elongated, serial and forming near
the end smooth longitudinal more or less protruding ribs that surround a crown at the always truncated top. But this ornamentation can
vary, and even on the same spine can have delicate and dense granules on one side and larger and sparse on another3. A swollen and a
little deformed spine is even covered on one side with barely obvious granulose series and, on the other, large, sparse granules without
traces of ribs near the end that is rounded and non-truncated.
Stage: Cenomanian.
Locality: Quarries of Mâr Roucos.
Genus Idiocidaris. P. de Loriol, 1908.
Test elevated, taller than wide, flat ventrally.
Apical system, compact, extended. Genital plates 1, 4 and 5 wider than high, strongly notched on the sides, widely rounded at their
end. The genital pore is open between the middle of the plate and the periproct. Plates 2 and 3 taller than wide, pentagonal, but appearing
hexagonal because of the notch of the side next to the other genitals. The genital pore is open in the middle of plate 3 and plate 2, which
has the madreporite body, it seems nearer the end than the internal edge. These two plates are separated from the periproct by a suranal
plate wider than tall, pentagonal in form and indented by a corner of the periproct.

3

These variations can be explained rather easily by what must have been the position of the spines on the test. It is quite natural that the spines located under the
ambitus, in contact consequently with the sea bottom would have a coarser ornamentation, a more rugose end than the spines above the ambitus that can grow at
their ease.

The ocellar plates, intercalated in the corners of the genitals do not reach the periproct. They are relatively large and regularly
triangular.
A protruding cord forms on all the apical system a perfectly regular pentagon, whose corners have their end at each ocellar pore that
they leave however outside. The middle of each side, which is slightly concave, is tangent to a genital pore.
Periproct relatively large, regularly trapezoidal with equal sides, surrounded by a border similar to the pentagonal cord, its four
corners corresponding to one of the genital pores of plates 1, 3, 4 and 5. Each corner corresponds to the pores of genitals 1, 4 and 5
sharing two small protruding cords that go to join the side of the pentagon and forming with it a kind of triangular pit at the base of
which is found the pore.
Ambulacral areas very narrow, slightly winding. Poriferous zones wide, pores arranged in single pairs.
The interambulacral areas have two rows of large imperforate and crenelated tubercles.
Similarities and differences. — By the suranal plate of its apical system, this genus is placed in the family Salenidae and the
pentagonal cord as well as the outline of the small triangles surrounding the genital pores 1, 4 and 5 approach the genus Goniophorus
Ag., from which it is distinguished by the absence of triangular cords on genitals 2 and 3 and the more eccentric position of the periproct.
The peristomial indentations are also weaker than those of all the Salenidae in general.
Idiocidaris Lamberti P. de Loriol, 1908.
(PI. 4, fig. 5.)
Dimensions:
Diameter 8 mm.
Height 10 mm.

Test elevated, rounded and slightly conical on the dorsal surface, flat ventrally.
The apical system has been described in detail with the characteristics of the genus.
Poriferous zones relatively wide, slightly winding, composed of pores arranged in single pairs from the top to the peristome. In each
pair, a small granule separates the two pores. The ambulacral areas are scarcely as wide as two poriferous zones combined. They do not
enlarge toward the peristome. They are covered with very small, dense granules, loosely arranged in two rows. No tubercles.
Ambulacral areas wide with two rows of four tubercles whose base is wide and protruding. The extremely small mamelon is
imperforate and surrounded by crenelations. One of the tubercles that is near the top is usually very small. Because of the enlargement
of the base of the tubercles, the miliary zone is absent and has only unequal and rare granules, relatively large, surrounding the
scrobiculae in part and forming only a zig-zag series.
The diameter of the peristome does not exceed 2/5 that of the test. The periphery is slightly indented.

Similarities and differences. By its general form, this species has some similarities with Goniophorus apiculatus Ag. It is
distinguished, in addition to its apical system, by the greater development of its interambulacral tubercles, by its narrower miliary zone,
by the less complete scrobicular circles, and by the less sharp indentations of its peristome.
Stage: Cenomanian.
Locality: Sayedat el Hackl.
Diplopodia Blanckenhorni P. de Loriol, 1897. Notes.... VI, p. 97, pl. VI, fig. 3–4.
A very large specimen collected by ZUMOFFEN has the characters of the species and can be referred to it with confidence. Its diameter
is 38 mm, its height is only 17 mm. As I have written, the species is distinguished from other Cretaceous Diplopodia with four series of
interambulacral tubercles, by its very depressed test and the small space that remains between the tubercles, which are large and very
dense, for the miliary granules.
D. Zummenoffeni Cotteau of the Cenomanian of Lebanon is also very depressed, but it has, at the ambitus, eight series of tubercles
in the interambulacral areas. Its miliary zone is strongly depressed toward the top.
Stage: Cenomanian.
Locality: Lahfed.
Hemipedina eliasensis P. de Loriol, 1902.
Synonymy: 1902. Hemipedina eliasensis. P. de l.oriol,. Notes .... 2me série, fasc. II. p. 28, pl III, fi fig. 14.

A small specimen very well preserved, 17 mm in diameter and 8 mm in height and collected by ZUMOFFEN. It has exactly all the
characters of the type that is of larger size and a little more elevated. In addition, ZUMOFFEN has given me another specimen, incomplete
and still smaller coming from a third locality.
Stage: Cenomanian.
Locality: Ginjoun, below the village; Naba Assal, at the top of Djebel Sannin.
Orthopsis Libanotica P. de Loriol, 1908.
(PI. 4, fig. 7.)
Dimensions:
Diameter 30 mm.

Height 14 mm.

Test rotular, depressed on the dorsal surface. As I far as I can judge, the ventral surface was a little sunken around the peristome.
Apical system very narrow, to judge by the small space that it occupied. There remains only a very small pentagonal plate, very
narrow, much wider than high and pierced near its external end that is very narrow.
Poriferous zones very narrow, perfectly straight, composed of pores arranged in single pairs, regular superposed, not dividing at all
near the peristome.
Ambulacral areas narrow, having on each side a marginal row of smooth and perforated tubercles, very small and separated on the
dorsal surface, more developed and dense below the ambitus. In the median space, there are some much smaller tubercles, not very
numerous, vaguely aligned in two parallel series. A row of still smaller and rarer tubercles borders each poriferous zone. They are
accompanied by microscopic granules.
Each major plate has three pairs of pores, one pair per platelet. The primary adoral is granuliferous. The two others have the principal
tubercle. There is also a granule at the internal corner of the primary aboral.
The tubercles of the interambulacrals are similar to those of the ambulacral areas, but a little larger. Like them, they are separated
on the dorsal surface, more developed and denser at the edge of the peristome. On the ventral surface, we distinguish four series of
secondary tubercles, one on each side and two in the middle. Near the peristome, they nearly as developed as the principal tubercles,
but they decrease rapidly in size and disappear above the ambitus. The two internal rows persist however a little more than the external
rows. On all the surface, there is in addition very separated large granules, appearing mamelonated, six to seven per coronal plate and
forming a vague scrobicular circle around the principal tubercle. I cannot estimate the diameter of the peristome.
Similarities and differences. — This new species is rather near Orthopsis Ruppeli Desor (= O. Zumoffi Cotteau), from which it is
distinguished by its more depressed form, its narrower apical system, its shorter coronal plates, its smaller principal tubercles, its
secondary tubercles disappearing more rapidly and smaller on the dorsal surface, much more developed, in contrast, on the ventral
surface.
Stage: Cenomanian.
Locality: Deir el Bannat.
Genus Trochoechinus P. de Loriol, 1908.
Test rotular.
Apical system very little developed, subcompact, ocellars I and V go up to the periproct.
Poriferous zones wide, straight. The pores are arranged in oblique triple pairs.
Ambulacral areas narrow, covered with extremely fine granules with rare tubercles, very small, smooth and imperforated, sparse,
forming however a more or less regular rows on each side of the poriferous zones.

Interambulacral areas very wide, covered like the ambulacral areas with very dense microscopic granules, in the middle of which
are rare very small tubercles, sparse, not aligned except very near the peristome where they are a little denser and a little larger and
where they tend to form transverse series arranged in chevons.
Peristome very narrow, weakly notched.
Similarities and differences. — I have established this new section for a species that I described as being a Psammechinus. But the
examination of a new more complete larger specimen has shown me that it must be separated not only because of its very little developed
tubercles, very few and without regular alignment, but still because of the great narrowness of its peristome that was not appreciated on
the first individual described.
Trochoechinus Zumoffeni P. de Loriol, 1897.
(Pl. 4, fig. 8.)
Syn.: Psammechinus Zumnoffeni P. de Loriol. Notes.... VI, p. 13, pl. VI, fig. 7.

Very recently, ZUMOFFEN sent me a new specimen of this species, very much larger and more complete than the one that served me
as type. I can thus add some complementary details to the description than I have previously given.
The diameter of this individual is 32 mm, the height is 21 mm; the peristome is only 10 mm in diameter.
The test is rotular, rounded and convex above, convex also on the ventral surface that is flat only around the peristome.
The subcompact apical system is not very developed. The genital plates, small, are wider than high and notched on the sides. The
one that has the madreporite body is notably larger than the others and pierced at its end. The ocellar plates, pentagonal, whose smallness
hardly allows distinguishing, are embedded in the corners of the genitals. Two of them, I and IV, extend to the periproctal circle.
I have nothing to add to that I have already written on the ornamentation of the surface. It is so little accentuated that it is difficult
to distinguish without the help of a strong microscope. On the large specimen, the series of tubercles bordering the poriferous zones in
the ambulacral areas is more irregular than on the type and scarcely perceptible. This nearly complete absence of the tubercles is a good
character to separate the species from Psammechinus, at the same time as the great narrowness of the peristome and the general form.
The sutural groove that marks the middle of the interambulacral areas is very apparent from the apex to the ambitus and then disappears.
Stage: Cenomanian.
Locality: Quarries of Mâr Roucos.
Codiopsis Zumoffeni P. de Loriol, 1908.
(PI. 4, fig. 6.)
Dimensions:
Diameter 18 mm.

Height 12 mm.

Test subcircular, very slightly pentagonal, appearing rather flattened than swollen.
Apical system compact, rather extended. The sutures of the plates are not very distinct. The genital plates are pierced by an elongated
pore, surrounded by a small border and separated from the periproct by a tubercle. The plate that has the madreporite body is a little
larger than the others. The pore is more separated from the periproct. It is smaller than the others. The tubercle that separates it from the
periproct is less developed. The ocellar plates are rather small, each with a large spinelike tubercle that nearly entirely covers it.
Poriferous zones, completely straight. They enlarge near the peristome at the borders where the pairs of pores multiply.
Ambulacral areas narrow. They have at their base two series that are very close together of four tubercles each. The size of the
tubercles decreases gradually toward the peristome. A regular series of spinelike mamelons, very close together and homogeneous,
extend on the external edge of the area on each side. The middle of the area is occupied by spinelike mamelons, much smaller and
sparse. Those that are preserved are very separated, but we can judge by the scars that they must be more numerous.
At the base of the interambulacral areas are two very divergent rows of tubercles similar to those of the ambulacral areas, but more
equal to each other. The spinelike mamelons that cover the surface are small, very unequal, sparse, separated. We can conclude by the
scars that they were more numerous. But in any case, they were not very dense.
Peristome slightly sunken. Its diameter equals 0.44 of that of the test. The indentations are relatively deep.
We distinguish on some plates the trace of the longitudinal grooves that covered the surface of the test.
Similarities and differences. — I have previously published under the name of Codiopsis libanoticus a small species from Lebanon4.
It does not appear possible to me to envisage it as being a young of the one I just described. It is distinguished by its more elevated form,
notably more swollen, by the presence in the ambulacral and interambulacral areas of two regular series of only three tubercles instead
of four, and of a regular series of spinelike mamelons on the external edge of the interambulacral areas of each side. Perhaps the study
of numerous specimens will permit one day to find transitions. But, for the moment, I would not know how to envisage the two known
specimens, — one of each species — as belonging to the same species.
Most of the species of Codiopsis that have come to my knowledge have a more elevated form, more swollen, — thus C. Lorini
Cotteau, different moreover, but rather close. The elongated form of the genital pores is an interesting particularity that has not been
reported until now.
Stage: Cenomanian.
Locality: Quarries of Màr Roucos (a well-preserved specimen.)

4

P. DE LORIOL, Notes.... IX, p. 27, pl. III, fig. 1.

Holectypus cenomanensis Guéranger, 1859.
This species of which I have previously described some specimens from Syria5 have been found by ZUMOFFEN in three new localities
in Lebanon.
Stage: Cenomanian.
Localities: Quarries of Mâr Roucos; Hakel, below marls with fish; Sayedat and Hackl.
Pygaster Zumoffeni P. de Loriol, 1908.
(PI. 4, fig. 11–13.)
Length:
30 mm
22 mm

Dimensions:
Width:
35 mm
2 5 mm

Height:
11 mm
8 mm

Test wider than long, very depressed, narrows at the anterior edge, truncated and narrowed on the posterior edge. Dorsal surface flat
and slightly convex. Ventral surface convex at the ambitus, sunken around the peristome. Periphery rounded, but not swollen.
Apical system a little eccentric forward6.
Poriferous zones very narrow, flush with the test. The three anteriors rectilinear, the two posteriors arched around the periproct. The
ambulacral areas have numerous perforated tubercles, smooth, scrobiculated, forming at the ambitus six regular vertical rows, nearly
equal among themselves. The two median series, a little weak, disappear a little above the ambitus. They also tend to form very oblique
transverse series. The tubercles are surrounded by very small miliary granules, very dense, that mot often form regular hexagons.
The covering of the interambulacral areas is completely similar to that of the ambulacral areas. The tubercles, of equal size, are
equally dense, but the vertical series are less regular, especially above the ambitus where the tubercles are much more separated. The
miliary granules, equally arranged, are a little larger than those of the ambulacral area and some, here and there, more developed than

5

P. DE LORIOL, Notes.... VI, p. 275.
I have been able to clean sufficiently one of the specimens to see well this system. The madreporite unites to genital 2, separates genitals 1, 3 and 4 and ends in a
point just at the sharp summit of the periproct. The ocelli are embedded between the corners of genitals. I and V are separated from the madreporite by an extension
of genitals 1 and 4 and by a band of the test of the unpaired interambulacrum. There are no supplementary plate replacing genital 5,
This system is distinguished at first sight from all the systems of other Pygaster and seem to realize the last stage of evolution behind the periproct in this genus.
It is the last phase before the periproct of Anorthopygus.
It is also a notable difference that separates P. Zumoffeni from P. truncatous whose apex is so different.
.
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the others, appearing mamelonated. On the ventral surface, the tubercles are obviously equal to those of the dorsal surface, a little more
separated, however.
Peristome sunken, a little transversely, weakly notched.
Periproct oval, elongated, sharp at the top, reaching to a short distance from the edge.
Similarities and differences. — The species that I just described is near Pygasgter truncatus Ag., the sole species of the genus
mentioned until now in the Cretaceous terrains, to my knowledge at least. It is distinguished by its ensemble, much more depressed, flat
and not swollen on the dorsal surface, simply rounded, less thick and not swollen at the periphery, by its anterior edge a little narrowed
and by its posterior edge notched in the middle, and finally by its tubercles, smaller, more numerous, whose scrobiculae are shallower
and surrounded by more numerous and smaller granules.
Stage: Cenomanian.
Locality: Quarries of Mâr Roucos (five specimens).
Pyrina syriaca P. de Loriol, 1908.
(Pl. 4, fig. 15.)
Dimensions:
Length 10 mm.
Width 13 mm. (0.86)
Height 9 mm. (0.60)

Test oval, elongated, thick, rounded and swollen at the periphery, narrow in front, slightly truncated at the posterior edge.
Dorsal surface weakly convex, slightly sloping in back. Ventral surface nearly flat, a little cushioned, scarcely evident around the
peristome.
Ambulacral summit a little eccentric in back.
The surface of the dorsal surface being a little altered, we distinguish only imperfectly the path of the ambulacra. But we can see
however that they are very narrow, not petaloid at all and that each of their poriferous zones is composed of rounded pores, equally not
conjugated as in the Pyrines and going from the summit to the peristome.
Peristome oval, oblique, elongated, nearly flush with the test.
Periproct wide, sharp at the top that is some distance from the apical system. It occupies a good part of the dorsal surface of the
unpaired interambulacral area. It is completely invisible if we look at the urchin by the ventral surface and entirely visible if we look at
it by the dorsal surface.
Tubercles small, dense, deeply scrobiculated.

Similarities and differences. — Among the Pyrina with the dorsal periproct, I have found none with which this one could be
confused. It is distinguished by its elongated form, a little narrowed in front instead of being widely rounded and by its large periproct
whose summit is near the ambulacral summit.
THIÉRY, in a note on the genus Pyrina7, observed that DESMOULINS had given this name to a genus that he associated with the
Galerites and, in a species in which he had discovered traces of auricles. Having opened a specimen of Pyrina petrocoriensis that
DESMOULINS8 included in his genus without making its type. THIÉRY has been able to isolate the auricles. It is thus that this species
should be regarded as the type of the genus Pyrina, to which belongs to the family Galeridae several characters of that approach it.
The species of the type Pyrina ovulum should, according to THIÉRY, be placed in the genus Nucleopyrina Pomel to which should be
united the genus Pygopyrina of the same author9.
It perhaps would be convenient to adopt this interpretation, but it would be difficult to correctly classify most of the species included
until now in the genus Pyrina as we have not been able to discover if they have auricles are not. Such is the case of that I just described.
Stage: Cenomanian.
Locality: Hakel, white marls below fish beds.
Pyrina beyrouthensis P. de Loriol, 1908.
(Pl. 4, fig. 14)
Dimensions:
Length, maxima . . . . 36 mm
“
mean . . . . 29–20 mm
Width, maxima . . . . 28 mm
7

Thiéry. Note sur le Callovien de la Haute-Marne, p. 75. Bull. Soc. Agric. Lettres. Se. et Arts de la Haute-Saône, Vesoul. 1907.
DESMOULINS. 1835-37. Etudes sur les Echinites de Bordeaux. Tabl. I, p. 27 et 258.
9
Such is not the opinion of J. LAMBERT (Revue crit. de Paleozoologie, Janvier 1908, p. 48-49). My learned colleague accepts with THIÉRY that Pyrina petrocoriensis
should be considered as the true type of the genus, but he does not accept the genus Nucleopyrina created, he says, by POMEL for a case of teratology or a monstrosity
of the apex of P. cylindrica and he opposes the union of Pygopyrina with Nucleopyrina. It remains thus to classify the atelostome species of the group of P. ovulum
that Agassiz had made the type of his genus Pyrina and that THIERY had placed in the Nucleoopyrina. LAMBERT proposes consequently P. pseudopyrina.
Like my regretted colleague, DE LORIOL, I have always had the opinion that these exhumations of old diagnoses, abandoned or for a long time used in another
sense than that of the first author, serve only to complicate a little more the synonymy already so confused in the echinoids. AGASSIZ was certainly wrong to borrow
from DESMOULINS the term Pyrina. But he was the first to give a precise diagnosis and figures. DESOR (Monographie d'Echinodermes, III, Galerites, 1842) himself
observed that the three figured types cited by DESMOULINS as belonging to this genus Pyrina did not belong to it and that P. petrocoriensis was still in 1842 a
nominal species. In this case, I do not see the proposed correction very useful. It might have been wiser perhaps to create a new genus for P. petrocoriensis that
remains alone in the group until futher notice and leave the name Pyrina Ag to atelostome pyrines, letting them go into the new genus when their auricles are
discovered. This is what SAVIN understood. I completely agree with his opinion. (R. FOURTAU)
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“
mean . . . . 17– 25 mm
Height, maxima . . . . 17 mm
“
mean . . . . 12–16 mm

Test depressed, elongated oval, narrow in front, rounded in back, convex but not swollen on the dorsal surface and very rounded at
the periphery. Convex on the ventral surface that is flat and a little sunken around the peristome.
Apical system a little eccentric forward. The four genital pores are very open.
Poriferous zones rectilinear, very narrow, slightly impressed.
The tubercles that are found on all the surface either of the ambulacral areas or the interambulacral areas are extremely small,
relatively very rare, not in series. The miliary granules that cover the intervals are very dense, microscopic, visible only with a strong
magnifying glass. On the ventral surface, the tubercles are a little more developed and denser.
Peristome eccentric in front and a little oblique.
Periproct oval, very large, sharp at the summit, rounded at the base, open in an indentation of the posterior surface, nearer the ventral
surface, invisible from above, scarcely visible when we look at the urchin by the ventral surface.
Similarities and differences. — This new species is easily distinguished from P. Zumoffeni and P. Lamberti that I have previously
described by specimens sent by ZUMOFFEN, by its test narrow in front and more depressed, by the position of the periproct and by its
much smaller and rarer tubercles, scarcely visible. The granules that cover the entire surface of the test are very dense, infinitely smaller.
A great magnification is necessary to distinguish them.
This species belongs, according to THIÉRY, to the genus Nucleopyrna Pomel. Among those that have been described, and they are
numerous, I know no others that can be confused with it.
Stage: Cenomanian.
Localities: Quarries of Mâr Roucos; Sayedat and Hackl.
Echinobrissus hakelensis P. de Loriol, 1908.
(PI. 4, fig. 16.)
Dimensions:
Length 14 mm.
Width 14 mm.
Height 8 mm.

Test as wide as long, rounded on the anterior edge, truncated on the posterior edge. Rounded and swollen edge, Dorsal surface
rather elevated, nearly equally sloping in front and in back after the ambulacral top. Ventral surface cushioned, rather deeply sunken
around the peristome.

Apical system eccentric in front.
Anterior unpaired ambulacrum wide, appearing to have been a little rounded at the top. The anterior pairs are equally wide, rapidly
and very strongly tapering at the end. The posteriors a little longer and less tapered. The poriferous zones are wide, a little less wide
however than the interporiferous space, — those of the unpaired ambulacrum are narrower, — they are composed of oblique pairs of
pores conjugated by a very pronounced groove. The internals are rounded and the external elongated.
Peristome small, pentagonal sunken, surrounded by a very accentuated floscelle.
Periproct small, a little triangular, open above the slope of the posterior surface. Its groove climbs to the ambulacral top.
Tubercles very developed, deeply scrobiculated, relatively separated on the dorsal surface, a little denser at the ambitus, a little more
separated on the ventral surface.
Similarities and differences. — The species I just described is very near E. Humei Fourtau from the Turonian of Sinai. It is
distinguished however by its more swollen ensemble, by its dorsal surface much less sloping in back, by its more rounded periphery, by
its wider ambulacral pairs and by its more cushioned ventral surface. Nucleolites cenomanensis Cotteau has a certain resemblance of
forms, but it differs by its peristome and by its equal pores in the pairs of each zone.
Among the Echinobrissus of Lebanon, E. goybeti Cotteau is not comparable. As for E. ghazirensis P. de Loriol, it is distinguished
by its rounded and even slightly rostrate posterior border, by its very slender ambulacra, its very small and dense tubercles, and its much
more swollen dorsal surface10.
E. hakelensis has all the characters generally attributed to it but for Lambert11, this species would not belong to this genus because
its periproct is not contiguous with the apex. I admit that this character alone does not seem to me to justify a generic distinction.
Stage: Cenomanian.
Locality: Hakel below the marls with fish. A single well-preserved specimen.
Holaster syriacus P. de Loriol, 1897.
(PI. 4, fig. 17.)
Synonymy: 1897. Holaster syriacus. P. de Loriol. Notes, VI, p. 23, pl. 7, fig. 4, 4a.

I have before my eyes a small specimen that appears to me to have some relation to this species. At first glance, it appears to differ
from the figure that I have given of the type (loc. cit.) but it is necessary see that the typical individual as we see in the plate and as I
have mentioned in the description, has been subjected to a pressure that has modified is form, making it more elongated, narrower
behind, with the anterior groove deeper and more angular. The newly found small individual is well-preserved. Its form is intact, and
we can recognize that it represents that what should have been the type before its accident.
10

I have received recently several specimens of Echinobrissus from Lebanon, coming from the Cenomanian of Amchit, that appear to me to be a very distinct
species close to E. hakelensis.
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J. LAMBERT. Echinides de Ciply.

The test is enlarged in front, notably narrower in back, but less pointed. Its posterior edge is truncated. The dorsal surface has the
form of a roof, gradually rising from the periphery to the ridge. The unpaired interambulacral area forms a sloping curve, but not keeled.
The periproct is open at the base of this cure, very near the edge, at the top of an area not very apparent. It is invisible from below. I
have found no character that would make me hesitate to relate this specimen to H. syriacus, a form made by the accidental deformation
of the type.
Length 15 mm, width 15 mm, height 10 mm.
Stage: Cenomanian.
Locality: Sayedat and Hackl.
Toxaster lïbanoticus P. de Loriol, 1897.
(PI. 4, fig. 18.)
Syn.: 1897. Toxaster libanoticus. P. de Loriol. Notes, pl, p. 26, pl. 7. fig. o.
I have before my eyes a small, well-preserved specimen that has very exactly all the characters of the type. Its length is 24 mm, its
width is 23 mm and its height is 15 mm.
As I have given (loc. cit.) a detailed description of the species, I do not need to return to it here. I shall only note that because of an
error of design in the figure that I have given, the posterior ambulacrals appear much longer than they actually are. The description says
expressly that they are much shorter than the anterior pairs and such is the case in the individual in question here.
On the posterior surface, the periproct rises above a slightly depressed area and is bordered on each side by a series of three small,
barely accentuated bulges.
State: Cenomanian.
Locality: Quarries of Mâr Roucos.
Enallaster syriacus P. de Loriol, 1887.
Synonymy: 1887. Enallaster syriacus. P. de Loriol. Notes, II, p. 49, pl 7, fig. 2–3.
1890. Enallaster syriacus. Blanckenhorn. Beiträge zur Geologie Syriens, p. 66 et passim.
1893. Enallaster syriacus. Cotteau. Sur quelques Echinides du Liban, p. 13. Congrès de l'A. F. A. S. Besançon.
1897. Enallaster syriacus. P. de Loriol. Notes, VI, p. 25.

Some typical specimens of this species, but coming from new localities, have been sent to me by ZUMOFFEN.
Stage: Cenomanian.
Localties: Meïrouba, Djbaha, Quarries of Màr Roucos.

Hemiaster kfourensis P. de Loriol. 1897.
Syn.: Hemiaster kfourensis. P. de Loriol. Notes, VI. p. 32, pl. 8. fig. 2–6.

Some specimens belonging to this species have been collected lately by ZUMOFFEN. They have all the characters of the species. I
have no particular observations to make on them.
The length of the largest is 24 mm, with a width of 22 mm (0.91) and a height of 16 mm (0.66). The smallest is only 17 mm in
length, and its proportions are nearly the same. However, its height is proportionally a little elevated (0.70). In the specimens with which
I was previously concerned, the average width was 0.89 and the height varied between 0.60 and 0.78.
Stage: Cenomanian.
Locality: Sayedat el Hackl.
Hemiaster Saulcyi d'Orbigny, 1854.
(PI. 4, fig. 19.)
Synonymy: 1804. Hemiaster saulcyanns. D'Orbigny. Paléontologie française, terr. crét. VI, p. 238, pl. 890.
1857. Hemiaster saulcyanus. Desor. Synopsis, p. 378.
1869. Hemiaster Fourneli (pars). Cotteau. Notes sur les Échinides recueillis par M . Lartet. en Syrie. Bull. Soc. Géol. de
France, série 2, T. XXVI, p. 533.
1878. Micraster poligonus. Fraas. Aus dem Orient. Th. 11. Geologische Beohaachtungen am Libanon, p. 93, pl. 2, fig. 3.
1890. Hemiaster saulcyanus Blanckenhorn. Beiträge zur Geologie Syriens, p. 67 et passim.
Numerous specimens of this species that D’ORBIGNY had made known of individuals coming from Lebanon, have been sent to me
by ZUMOFFEN.
They were collected in diverse localities, most coming the location of the type of d’Orbigny. They are perfectly typical and vary
only in their size, because I have before me individuals coming from the same locality and whose length varies between 10 and 31 mm
without the specific characters being modified.
In another deposit, the specimens are much larger. One of them was 40 mm in length. It is moreover identical to the others, a little
less thick than the type, however. I have figured, on the contrary, a specimen coming from Ginjoun that is, on the contrary, more typical.
Stages: Cenomanian. Turonian, Santonian.

Localities: Beds to the south of Baalbeck; Ginjoun, below the village of Naba Assal, at the top of Djebel Sannin12; ravine from the
cave of Rhbâla; beds with Hippurites13; Abellineh14; Gûma15.

_______________
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These localities are considered as Cenomania by ZUMOFFEN.
Following DOUVILLÉ, this bed, according to the Hippurites, very probably belongs to the Santonian.
14
This locality is indicated as Turonian by ZUMOFFEN who collected there a small specimen a little different from the type of D’ORBIGNY.
15
This locality belongs to the Cenomanian or to the Turonian.
13

